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(54) Modular conveyor belt 



(57) A module (12) for a modular conveyor belt, is 
described. The module (12) is of a sandwich layer con- 
struction having a core polymeric material (42) com- 
pletely surrounded by a skin polymeric material (44). 



The skin material (44) includes an antimicrobial material 
for inhibiting bacterial growth on the module (12), and 
the conveyor belt is particularly useful for conveying and 
transporting foods including food processing and food 
handling applications. 
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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

[0001] The present invention relates to beltings and 
more particularly to a modular conveyor belt comprising 
interconnected modules of a similar integral construc- 
tion. The modules comprising the conveyor belt prefer- 
ably include an antimicrobial material associated there- 
with to inhibit bacterial growth and which is safe for hu- 
man contact. More particularly, the modules are formed 
of an injection molding process as a sandwich layer con- 
struction. 

2. Prior Art 

[0002] Modular conveyor belts are well known. For 
quality control purposes in the food industry it is desir- 
able that the conveyor be readily inspected to assure 
cleanliness. Government and industry regulations also 
specify standards of inspection and cleanliness for 
equipment used in processing products for human con- 
sumption. There is, therefore, a need for a conveyor belt 
having associated therewith an antimicrobial material 
that inhibits bacterial growth and promotes improved hy- 
giene conditions on the belting through extended wear, 
and that is safe for human contact. The antimicrobial 
material must also confomri to the regulatory require- 
ments of the country in which it is used. As will be ex- 
plained in detail presently, the conveyor belt of the 
present invention built from modules comprising a cen- 
tral core of a first polymeric material completely encased 
by a polymeric skin of a second material and having an 
antimicrobial material associated with at least the skin 
material meets these criteria. This module configuration 
is referred to as a sandwich layer construction. 

SUMMARY OF THE INVENTION 

[0003] The sandwich layer construction provides a 
module whose cross-section has a three-layer configu- 
ration. The outer or "skin" surface is of a polymeric ma- 
terial containing the antimicrobial material or compound, 
and the inner or "core" structure consists of another ma- 
terial, preferably a polymeric material. Antimicrobial ma- 
terials are relatively expensive. In order to inhibit bacte- 
rial growth on a module, they only need to be present in 
the outer regions of the polymeric module. Also, in to- 
day's environmentally conscious society, there is an in- 
creased emphasis on recycling, which has prompted 
many molders to look for ways to use reground material. 
[0004] The sandwich layer module configuration ef- 
fectively uses reground material as the core since it still 
has adequate physical properties. This construction 
takes advantage of the fact that the outer (skin) material 
is relatively thin, thereby helping reduce the cost of the 



molded article by minimizing the amount of virgin mate- 
rial and the amount of polymeric material containing an 
antimicrobial material. According to the present inven- 
tion, the core of the sandwich module can also be a rel- 
5 atively inexpensive polymeric material, such as polyeth- 
ylene, in comparison to the skin material which is of a 
higher grade. 

[0005] In one preferred molding technique referred to 
herein as the sandwich molding method, the sandwk:h 
10 configuration is achieved when two polymeric materials 
are conveyed one after the other into the mold cavity. 
When the polymeric materials are injected under lami- 
nar flow conditions, the injection melt begins to solidify 
immediately as it contacts the mold wail so that the melt 
15 at the center of the flow advances faster than the melt 
in the vicinity of the mold wall. Accordingly, polymeric 
material injected later displaces material injected eariier, 
particulariy in the middle of the cross-section of the flow 
stream, while the melt that contacts the cold mold walls 
^0 solidifies to form and maintain the outer or skin layer of 
the module. In this manner, the second polymeric ma- 
terial devoid of the antimicrobial material serves as the 
core stmcture and provides the module of the present 
invention having a sandwich or three-layer configura- 
^5 tion. 

[0006] To ensure that the polymeric material intended 
to be the core of the module does not mix with the skin 
polymeric material in the sandwich molding method, the 
skin material having the antimicrobial material provided 
30 therein is always injected first. The core material then 
follows at a short timed overlap. The overlap in Injection 
of the two materials is necessary to prevent the melt flow 
front from momentarily stopping which would result in 
surface blemishes called "knit lines". With this type of 
35 timed sequence, the second (core) material must be a 
subsequent melt stream that flows through the flow 
cross-section of the first injected antimicrobial-contain- 
ing polymeric material in ordertofomn the sandwich con- 
figuration. 

40 [0007] Another preferred method for manufacturing a 
module having a sandwich layer configuration is temied 
an over molding method and comprises providing the 
core of the module in a first mold. The core is then cen- 
tered in a second mold of a somewhat larger shaped 
45 cavity to provide an annulus about the entire surface of 
the core. A second polymeric material containing the an- 
timicrobial material is then injected into the second mold 
to fill the annulus and bond to the core as the skin pol- 
ymeric material. 
50 [0008] In that respect, the present invention relates to 
a modular conveyor belt having antimicrobial character- 
istics that inhibit bacterial growth and which is safe for 
human contact, the belting comprising: a plurality of like 
modules of a polymeric material, each module com- 
55 prised of a polymeric material and including a first plu- 
rality of link ends, a second plurality of link ends and an 
intemnediate section integrally fomied with and joining 
the first and second plurality of link ends, wherein the 
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link ends of each of the nnoduies are releasably engaged 
between link ends of an adjacent module except for In- 
dividual link ends disposed at the extreme sides of the 
module; a pivot rod for pivotally connecting the modules 
at engaged link ends; and an antimicrobial material in- 
corporated into the polymeric material thereof, wherein 
the antimicrobial material is selected from the group 
consisting of antimicrobial compounds based on Mg-*^^, 
Ca+2^ 2n+2^ Ag+2, Cu+2, their oxides and hydrox- 
ides, zinc pyrithione, imidazole, mixtures thereof, and 
wherein when the antimicrobial agent is incorporated in- 
to the polymeric material comprising the modules, the 
antimicrobial agent continuously inhibits bacterial 
growth on the belting and is safe for human contact. Fur- 
ther, the polymeric material comprising the module is in 
a sandwich layer construction having a first skin poly- 
meric material supported on a second core polymeric 
material, and wherein the antimicrobial material Is Incor- 
porated into the skin polymeric material at a greater con- 
centration than that in the core. 

[0009] It is also contemplated by the present invention 
that the pivot rod can be of a sandwich molded config- 
uration having the antimicrobial compound concentrat- 
ed in the skin material. 

[001 0] These and other aspects of the present inven- 
tion will become more apparent to those of ordinary skill 
in the art by reference to the following description and 
to the appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 

Figs. 1A to 1C show a diagrammatic section 
through an Injection molding apparatus suitable for 
manufacturing a module for a modular conveyor 
belt according to the present invention. 
Fig. 2 is a plan view, partly broken away, of one em- 
bodiment of a mold for the sandwich molding meth- 
od for constructing a flat top module according to 
the present invention. 

Fig. 3 is a cross-sectional view along line 3-3 of Fig. 
2. 

Fig. 4 is a plan view of a flat top module according 
to the present Invention. 

Fig. 5 is a plan view, partly broken away, of one em- 
bodiment of a mold for the sandwich molding meth- 
od for constructing a radius module according to the 
present invention. 

Fig. 6 is a cross-sectional view along line 6-6 of Fig. 

5. 

Fig. 7 is a cross-sectional view along line 7-7 of Fig. 
5. 

Fig. 8 is a perspective view of a radius module ac- 
cording to the present invention. 
Fig. 9 is a plan view, partially broken away, of an- 
■ other embodiment of a mold for an over mold meth- 
od for constructing a flat top module according to 
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the present invention. 

Fig. 10 is a cross-sectional view along line 2-2 of 
Fig. 9. 

Fig. 11 is a side elevational view of the core for a 
5 flat top module made by the over molding process. 

Fig. 12 is a cross-sectional view of the module 

shown in Fig. 11 positioned in a second mold for 

finishing the flat top module. 

Fig. 13 is a plan view, partially broken away, of the 
10 second mold housing the module shown in Fig. 12 

having a skin polymeric material molded to the core 

of the module. 

Fig. 14 is a cross-sectional view along line 14-14 of 
Fig. 13. 

15 Fig. 15 is a plan view of a flat top module made by 
an over molding process according to the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

[0012] Turning now to the drawings, Figs. 1A to 1C 
show a sandwich molding apparatus 1 0 including a mold 
1 1 for making a sandwich module for a modular convey- 
or belt according to the present invention. An exemplary 
25 sandwich layer constructed flat top module 1 2 is shown 
in Figs. 2 to 4 and 9 to 15 and an exemplary sandwich 
layer constructed radius module 14 is shown in Figs. 5 
to 8. The structure of these modules will be described 
in detail below. 

30 [0013] The mold 11 for producing the modules 12. 14 
having a sandwich layer construction includes first and 
second mating mold hah/es 11 A, 11 B forming a mold 
cavity 16 for receiving a plastic melt from an injection 
unit 18. The mating mold halves 11 A, 11 B are mounted 

35 on a stationary platen 20 and a moving platen 22, re- 
spectively. The stationary platen 20, moving platen 22 
and injection unit 1 8 are supported by a common base 
24. The mold 11 includes a sprue channel 26 through 
the first mold half 11 A which is in fluid flow communica- 

^0 tion with a nozzle 28 on the injection unit 18 when ma- 
terial is injected into the mold cavity 16. The nozzle 28 
is equipped with a shut-off valve (not shown) of the type 
that is well-known in the art. 

[0014] The main injection unit 18 has a barrel 30 
45 which Includes a feed screw 32 of a configuration that 
Is typical for injection molding. The feed screw is con- 
trolled to reciprocate in the barrel 30 to plasticize and 
inject plastic into the mold 11. The injection unit 18 is 
equipped with means, such as a hydraulic cylinder (not 
so shown), to move the unit 18 linearly toward and away 
from the mold 1 1 . More specifically, the injection unit 1 8 
is moved against the mold 11 for injection, then is re- 
tracted away from the mold 1 1 and stationary platen 20, 
so that a second polymeric skin material can be fed into 
55 the injection unit barrel 30. The significance of a poly- 
meric skin material will be described in detail below. 
[001 5] An auxiliary plasticizing unit 34 is mounted ad- 
jacent the injection unit 18 on the stationary platen 20 
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and is capable of movement along a line perpendicular 
to the injection unit 1 8. Connected to the end of the aux- 
iliary plastlcizing unit 34 Is a hot runner manifold 36. This 
orientation of the auxiliary unit 34 facilitates its position- 
ing so that the hot runner manifold 36 is properly aligned s 
in front of the injection unit 18, enabling direct connec- 
tion with the nozzle 28. The auxiliary unit 34 is a non- 
reciprocating extruder; however, it could also be a sec- 
ond reciprocating screw injection unit, if desired. 
[0016] A cycle of operation /or the production of a io 
sandwich layer module made by a sandwich molding 
method according to the present invention will now be 
described with respect to Figs. 1A to 1C. The injection 
unit 18 is retracted to a rearward position (Fig. 1 A), that 
provides clearance between the stationary platen 20 i5 
and the nozzle 28. The auxiliary unit 34 is then moved 
downward so that the hot runner manifold 36 is disposed 
In front of the injection unit 1 8. The nozzle 28 of injection 
unit 18 then moves against the hot runner manifold 36 
to establish a fluid tight connection between the injection 20 
unit 18 and the auxiliary unit 34. The auxiliary unit 34 Is 
then activated to transfer plasticized skin material 38 via 
the hot runner manifold 36, through the nozzle 28 and 
into the end of the barrel 30 of the injection unit 1 8, caus- 
ing the screw 32 to move backward within the ban^el. As 25 
shown in Fig. 1B, transfer of the skin material 38 from 
the auxiliary unit 34 continues until a sufficient volume 
of polymeric material as defined by the module 12, 14 
geometry has been transferred. 

[0017] When the transfer of the polymeric skin mate- 30 
rial 38 is complete, the injection unit 18 plasticizes a suf- 
ficient quantity of the core material 40 by rotating and 
retracting the feed screw 32 in a conventional manner 
so that a full shot of melt is prepared. Simultaneously 
with the plasticizing function, the injection unit 18 dis- 35 
connects from the auxiliary unit 34 by retracting slightly. 
The auxiliary unit 34 moves upward so that the injection 
unit 1 8 can now move fonward unobstructed to a position 
where the nozzle 28 communicates with the sprue chan- 
nel 26 of the mold 1 1 . As shown in Fig. 1 C, the injection 
unit 18 then injects the accumulated shot of skin poly- 
meric material 38 followed by the core polymeric mate- 
rial 40 into the mold 11 by advancing the feed screw 32 
In a manner typical of the injection molding process. 
[0018] Now that the molding apparatus 1 0 has been 45 
described in detail, an exemplary flat top module 1 2 and 
an exemplary radius module 14, both having a sandwich 
layer construction provided by a sandwich molding proc- 
ess or method according to the present invention, will 
be described. The modules 1 2 and 1 4 preferably include so 
a broad spectrum antimicrobial agent associated there- 
with to inhibit bacterial growth on the module 12 while 
being safe for human contact. More particularly, the 
modules 12 and 14 are manufactured by the injection 
molding apparatus 10 shown in Figs. 1A to 1C with the 55 
antimicrobial material predominantly incorporated into 
the polymeric material of the skin layer. 
[0019] Figs. 2 and 3 show the flat top module 1 2 being 
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formed inside mold 11 while Fig. 4 shows the module 12 
in its final fonn. The sandwich construction flat top mod- 
ule 12 comprises a core portion 42 surrounded by a skin 
portion 44. The polymeric material comprising the skin 
portion 44 contains the antimicrobial materials of the 
present invention. These include inorganic antimicrobial 
materials based on Mg+2 ca+2 zn^2 Ag+2 ai+3. 
their oxides and hydroxides, zinc pyrithione, imidazole, 
and mixtures thereof. The concentration of the antimi- 
crobial material in the polymeric material of the skin por- 
tion 44 preferably varies from about 0.5% to about 
10.5%, by weight. The polymeric material of the core 
portion 42 preferably contains little if any of the antimi- 
crobial materials. If the core portion 42 does contain an- 
timicrobial materials, their concentration is preferably 
less than that of the skin portion 44. Othenwise, the pol- 
ymeric materials for the core and skin portions can be 
the same or different. Suitable polymeric materials in- 
clude polyethylene, polypropylene homopolymer or co- 
polyrner, POM and ABS. 

[0020] The sandwich construction flat top module 10 
includes a generally rectangular plate-like body 46 hav- 
ing a first plurality of link ends 48 and a second plurality 
of link ends 50 extending in opposite directions there- 
from. A transverse rib 52 extends across the width of 
the underside of the body 46 to form opposed channels 
54 and 56 tenninating at respective edges 58 and 60 
from which the respective link ends 48 and 50 project. 
The rib 52 and the inside of the link ends 48, 50 are 
adapted to mate with corresponding sprocket teeth of a 
sprocket wheel (not shown) to impart a driving force to 
the conveyor belt formed by the interconnected modules 
12. The under structure of the module 12fomied by the 
transverse rib 52 serves to strengthen the module and 
to prevent any significant binding of the module 1 0 about 
its longitudinal or transverse axes. 
[0021] The link ends 48 and 50 circumscribe corre- 
sponding aligned cylindrically shaped openings 62. The 
openings 62 are provided by the provision of similarly 
shaped rods 64 in the mold 11 (Figs. 2 and 3) and re- 
ceive pivot pins or rods (not shown) adapted to pivotally 
connect a plurality of the modules in an end to end con- 
figuration while laterally aligning adjacent modules to 
form a modular conveyor belt (not shown). Preferably, 
the modules 12 are of link end configuration to be end- 
to-end reversible. In other words, either end of a module 
can mate with either end of any other link module. 
[0022] Figs. 5 to 7 show another embodiment of a 
sandwich construction module, in this case a radius 
module 14, being formed inside the mold 11, while Fig. 
8 shows the module 14 in its final form. The module 14 
is referred to as a radius module because, as will be 
described in detail below, it is adapted for construction 
of conveyor belts that are capable of traveling around a 
radius turn. In a similar manner as the flat top module 
12, the radius module 14 is of a sandwich construction 
comprising a core portion 70 surrounded by a skin por- 
tion 72. The module 1 4 further has an intemriediate sec- 
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tion 74 supporting a plurality of first link ends 76 and a 
plurality of second link ends 78. The first link ends 76 
are disposed in the direction of belt travel and the plu- 
rality of second link ends 78 extend opposite the first 
link ends 76. The intermediate section 74 is comprised 
of an upper, transverse stiffening web 80 forming into a 
lower cornjgated portion 82. The corrugated portion 82 
fomns a series of ridges 84 and valleys 86 in a sinusoidal 
manner. Along with the transverse web 80 of the inter- 
mediate section 74, the ridges 84 extending toward the 
right of Fig. 5 support the first link ends 76 while the ridg- 
es 84 extending toward the left in the drawing support 
the second link ends 78. 

[0023] Module 14 further includes generally cylindri- 
cally-shaped pivot rod openings 88 in link ends 76 pro- 
vided by the provision of a cylindrical rod 90 in the mold 
11 . Similarly, oblong slots 92 are disposed through the 
link ends 78 transverse to the direction of belt travel. 
The oblong slots 92 are provided by the provision of a 
similarly shaped rod 94 in the mold 1 1 . With a plurality 
of modules 14 forming a conveyor belt, a pivot rod (not 
shown) passes through the openings 88 in the first link 
ends 76 and through the slots 92 in the second link ends 
78. The pivot rod preferably cannot move in the direction 
of belt travel inside the openings 88. However, due to 
the oblong shape of slots 92, the pivot rod pivots inside 
the slots 92. This enables a conveyor belt constructed 
of a plurality of the modules 14 to travel around a radius 
turn by collapsing on one side while the other side fans 
out due to the pivoting of the pivot rod in the oblong slots 
92. For a more detailed description of a radius module, 
reference is made to U.S. application Serial No. 
09/579,090, filed May 25, 2000, which is assigned to the 
assignee of the present invention, and incorporated 
herein by reference. 

[0024] It is further contemplated by the scope of the 
present invention that the polymeric material comprising 
the skin portion 44 of the exemplary flat top module 12 
and the skin portion 72 of the exemplary radius module 
14 may include additives other than those which impart 
antimicrobial characteristics. These include additives 
such as those that enhance electrical conductivity (car- 
bon black and graphite particle fillers), flame retardants 
and pigments. As with the antimicrobial material, these 
additives are preferably provided in the polymeric ma- 
terial in a concentration of about 0.1 5% to about 1 0.5%, 
by weight. 

[0025] Figs. 9 to 15 show a second embodiment for 
manufacturing a flat top module 1 00 of a sandwich layer 
construction having antimicrobial characteristics by an 
over molding process according to the present inven- 
tion. Figs. 9 to 14 show the module 100 being formed 
while Fig. 15 shows the module 100 in its final shape. It 
should be pointed out that module 1 00 is similar in struc- 
ture to the module 12 of Figs. 2 to 3, arid for that reason 
its structural details will not be described again. 
[0026] The over molding process begins with a first 
mold 1 02 of mating mold halves 1 02A and 1 02B provid- 
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ing a first cavity for a core 1 04 of the flat top module 1 00. 
The mold halves 102A, 102B support rods 106 having 
the shape, but not the exact size of the pivot rod open- 
ings 108 (Fig. 14) provided in the link ends of the com- 

5 pleted module. For the same reason that the first mold 
cavity for the core 1 04 of the module is somewhat under 
sized, the openings 110 (Fig. 11) provided in the link 
ends by rods 1 06 are enlarged with respect to the final 
size of the pivot rod openings 108. 

10 [0027] The first mold half 1 02A includes first and sec- 
ond extension portions 112 and 114 which depend into 
the mold cavity to contact the rods 1 06. That way, when 
the injection unit barrel 30 is moved against the mold 
half 102A to inject the core polymeric material into the 

15 first cavity, there is provided a break or channel 1 1 6 (Fig. 
12) communicating through the thk:kness of each link 
end. 

[0028] The core 104 shown in Fig. 11 is then posi- 
tioned in a second mold 118 (Figs. 11 to 14) comprising 

20 mating mold halves 1 1 8A and 1 1 8B providing a second 
cavity that is somewhat greater in size about the entire 
periphery of the core 104. Figs. 9 and 13 further shows 
that the core 1 04 is provided with two pairs of spaced 
apart tabs 1 20A and 1 20B at its opposed ends. These 

25 mate with similarly sized indentations in mold half 11 88 
for suspending the core 1 04 inside the second cavity. In 
that manner, mold 118 provides an annulus space 122 
about the entire outer surface of the core 1 04. This an- 
nulus space Is generally consistent, ho\yever, it need not 

30 be. In fact, those skilled in the art will readily understand 
that the core 1 04 can have a myriad of different sizes 
and shapes, which are not limited to that of the final mod- 
ule 100 shape. 

[0029] As shown in Fig. 12, the location of the exten- 
35 sion portions 116 now provides for communication be- 
tween the annulus space 1 22 and a pivot rod space 1 24 
between rods 126 and the inside of the link ends 128. 
Rods 1 26 are sized smaller than the rods 1 06 used with 
the mold 1 02 to manufacture the core 1 04 by the intend- 
40 ed thickness of the skin 1 27 to be molded about the core 
104. 

[0030] As shown in Figs. 13 and 14, the injection unit 
barrel 30 is moved against the mold half 118A to inject 
the skin polymeric material into the second cavity and 

45 completely about the perimeter of the core 1 04. The skin 
polymeric material is similar to that described for this 
purpose with respect to the injection molding process 
shown in Figs. 1 A to 1C and includes the antimicrobial 
materials. That way, the skin 127 material bonds to the 

50 core material to completely encase the core 1 04, includ- 
ing inside the link ends 128, except for where the tabs 
120A, 1208 reside at either end of the core 104. 
[0031 ] Fig. 1 5 shows the finished flat top module 1 00 
of this embodiment of the present invention. This mod- 

55 ule is similar to the flat top module 12 shown in Fig. 4 
except for the presence of extending tabs 120A, 1208. 
The tabs are then removed in a conventional manner 
such as by being ground off, and the module 100 is 
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ready for use. 

[0032] While the present Invention has been de- 
scribed with respect to the exemplary flat top modules 
12, 100 and the radius module 14, that is by way of ex- 
ample only. Those skilled in the modular belt arts will 
readily recognize that the present molding process can 
be used to manufacture a variety of modules including 
flush grid modules, raised rib modules and flight mod- 
ules as well as various accessories for modular convey- 
or belts such as sprockets, pivot rod, side guards, finger 
boards, and the like. In short, the sandwich construction 
of the present invention can be used to manufacture any 
component for a modular conveyor belt where it is de- 
sired to have an antimicrobial material incorporated into 
the polymeric material of the component- 
[0033] It is intended that the foregoing description be 
only illustrative of the present invention and that the 
present invention be only limited by the hereinafter ap- 
pended claims. 



Claims 

1 . Modular conveyor belt, which comprises: 

a) a plurality of like modules (12;14;100), each 
module (12; 14; 100) comprised of a polymeric 
material and including a first plurality of link 
ends {48;76;128), a second plurality of link 
ends (50;78;128) and an intemnediate section 
(46;74) integrally formed with and joining the 
first and second plurality of link ends (48,50; 
76,78;128), wherein the link ends (48,50;76,78; 
128) of each of the modules (1 2;1 4;1 00) are re- 
leasably engaged between link ends (48,50; 
76,78;128) of an adjacent module (12;14; 100) 
except for Individual link ends (48,50;76,78; 
128) disposed at the extreme sides of the mod- 
ule (1 2;1 4;1 00) and wherein the polymeric ma- 
terial comprising the module (12; 14; 100) is in 
a sandwich layer construction having a first pol- 
ymeric skin material (44;72;127) supported on 
a second core polymeric material (42;70;104); 
and 

b) a pivot rod pivotally connecting the modules 
(1 2;1 4;1 00) at engaged link ends (48,50; 76,78; 
128). 

2. Conveyor belt according to claim 1 wherein there is 
an additive material associated with the polymeric 
material comprising the module (12; 14; 100). 

3. Conveyor belt according to claim 2 wherein the ad- 
ditive material is selected from the group consisting 
of an antimicrobial material, an electrical conductiv- 
ity material, a flame retardant and a pigment. 

4. Conveyor belt according to claim 3 wherein the an- 



timicrobial material is selected from the group con- 
sisting of compounds based on Mg+2, Ca+2, Zn+2, 
Ag+2, Cu+2, AI+3, their oxides and hydroxides, zinc 
pyrithione, Imidazole, and mixtures thereof. 

5 

5, Conveyor belt according to one of claims 2 to 4 
wherein the additive material is incorporated into 
the skin polymeric material (44;72;127). 

10 6. Conveyor belt according to claim 5 wherein the con- 
centration of the additive material in the skin poly- 
meric material (44;72;127) is greater than the con- 
centration of the additive material in the core poly- 
meric material (42;70;104). 

15 

7. Conveyor belt according to one of claims 2 to 6 
wherein the additive material is present in the pol- 
ymeric material in an amount of about 0.15% to 
about 1 0.5%, by weight. 

20 

8. Conveyor belt according to one of claims 1 to 7 
wherein the pivot rod is of the sandwk:h layer con- 
struction having an additive material in at least the 
first polymeric skin material (44;72;127). 

25 

9. Conveyor belt according to one of claims 1 to 8 
wherein the modules (1 2; 1 4;1 00) are selected from 
the group consisting of flat top modules (12; 100), 
radius modules (14), flush grid modules, raised rib 

30 modules, and flight modules. 

10. Modular conveyor belt having antimicrobial charac- 
teristics that inhibit bacterial growth on the belt, 
which comprises: 

35 

a) a plurality of like modules (12;14;100), each 
module (12;14;100) comprised of a polymeric 
material and Including a first plurality of link 
ends (48;76;128), a second plurality of link 

40 ends (50;78;128) and an intermediate section 

(46;74) integrally fomned with and joining the 
first and second plurality of link ends (48,50; 
76,78;1 28), wherein the link ends (48,50;76.78; 
128) of each of the modules (12;14;100) are re- 

4s leasabty engaged between link ends (48,50; 

76,78;128) of an adjacent module (12;14; 100) 
except for individual link ends (48, 50; 76,78; 
1 28) disposed at the extreme sides of the mod- 
ule (12;14;100); 

SO b) a pivot rod pivotally connecting the modules 

(12; 14; 100) at engaged link ends (48,50; 
76,78; 128); and 

c) an antimicrobial material associated with the 
polymeric material comprising the module (12; 
55 14; 100), wherein the antimicrobial material is 

selected from the group consisting of com- 
pounds based on Mg+2, Ca+2^ Zn+2^ Ag+2, 
Cu+2, AI+3, their oxides and hydroxides, zinc 
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pyrithione. imidazole, and mixtures thereof. 

11. Conveyorbell according to claim 10 wherein the an- 
timicrobial material is present in the polymeric ma- 
terial in an amount of about 0.1 5% to about 1 0.5%, 
by weight. 

12. Method for manufacturing a modular conveyor belt, 
comprising the steps of: 

a) providing a plurality of like modules (12; 14; 
1 00), each comprising a polymeric material and 
including a first plurality of link ends (48;76; 
1 28), a second plurality of link ends (50;78; 1 28) 
and an intemnediate section (46;74) integrally 
formed with and joining the first and second plu- 
rality of link ends (48,50;76,78;128), wherein 
the link ends (48,50;76,78;128) of each of the 

. modules (12; 14; 100) are releasably engaged 
between link ends (48,50;76,78;128) of an ad- 
jacent module (1 2; 1 4; 1 00) except for individual 
link ends (48. 50; 76, 78; 128) disposed at the ex- 
treme sides of the module (12:1 4; 100) and 
wherein the polymeric material comprising the 
module (12;14;100) is in a sandwich layer con- 
struction having a first polymeric skin material 
(44;72;127) supported on a second core poly- 
meric material (42;70;104); and 

b) providing a pivot rod pivotally connecting the 
modules (12;14;100) at engaged link ends 
(48,50;76,78;128). 

13. Method according to claim 12 including associating 
an additive material with at least the first polymeric 
skin material (44;72;127) comprising the modules 
(12;14;100). 

14. Method according to claim 13 including selecting 
the additive material from group consisting of an an- 
timicrobial material, an electrical conductivity mate- 
rial, a flame retardant and a pigment. 

15. Method according to claim 14 including selecting 
the antimicrobial material from the group consisting 
of antimicrobial compounds based on Mg+2, Ca+2^ 
Zn+2, Ag+2, Cu+2, ai-^3^ their oxides and hydroxides, 
zinc pyrithione, imidazole, and mixtures thereof . 

16. Method according to one of claims 13 to 15 includ* 
ing providing a first concentration of the additive 
material in the skin polymeric material (44;72;127) 
being greater than a second concentration of the 
additive material in the core polymeric material (42; 
70; 104). 

17. Method according to claim 16 including providing 
the first concentration of the additive material in an 
amount of about 0.5% to about 10.5%. by weight. 
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18. Method for manufacturing a modular conveyor belt 
having antimicrobial characteristics that inhibit bac- 
terial growth on the belting, which comprises: 

5 a) providing a plurality of like modules (12; 14; 

1 00), each comprising a polymeric material and 
including a first plurality of link ends (48;76; 
1 28). a second plurality of link ends (50;78; 1 28) 
and an intermediate section {46;74) Integrally 

10 formed with and joining thefirst and second plu- 

rality of link ends (48,50;76,78;128), wherein 
the link ends (48,50;76.78;128) of each of the 
modules (12;14;100) are releasably engaged 
between link ends (48,50;76,78;128) of an ad- 

is jacent module (12;14;1 00) except for individual 

link ends (48,50;76.78;128) disposed at the ex- 
treme sides of the module (12;14;100); 

b) providing a pivot rod pivotally connecting the 
modules (12;14;100) at engaged link ends 

20 (48.50;76,78;128); 

c) incorporating an antimicrobial material with 
the polymeric material comprising the modules 
(12;14;100); and 

d) selecting the antimicrobial material from the 
25 group consisting of compounds based on Mg+2, 

Ca-^2^ Zn+2, Ag+2. Cu+2 ai-^, their oxides and 
hydroxides, zinc pyrithione, imidazole, and mix- 
tures thereof. 

30 19. Method according to claim 18 wherein the antimi- 
crobial material is present in the polymeric material 
in an amount of about 0.5% to about 10.5%, by 
weight. 

35 20. Methodforprovidingamodule(12;14)foramodular 
conveyor belt, comprising the steps of: 

a) providing a molding apparatus (1 0) having a 
main injection unit (18) with a barrel (30) hous- 

40 ing a feed screw (32). and an auxiliary plastl- 

cizing unit (34); 

b) providing a mold (11) with a cavity (1 6) con- 
figured to the shape of the module (12; 14) be- 
ing produced; 

45 c) transferring a first quantity of a first polymeric 

material (38) from the auxiliary plasticlzing unit 
(34) into the barrel (30) of the main injection unit 
(18); 

d) transferring a second quantity of a second 
so polymeric material (40) from the main injection 

unit (18) into the banrel (30) so that the barrel 
(30) contains both the first polymeric material 
(38) and the second polymeric material (40) in 
discrete shots loaded into the barrel (30); 
55 e) connecting the barrel (30) with the moid (11 ) 

and actuating the feed screw (32) so that the 
first polymeric material (38) is first injected into 
the mold (1 1 ) to form a skin (44;72) for the mod- 
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ule (12; 14) followed by the second polymeric 
material (40) Injected into the mold to form a 
core (42;70) for the module (12.14); and 
f) removing the module (12; 14) from the mold 
(11), the module (12;14) comprising a first plu- s 
rality of link ends {48;76), a second plurality of 
link ends {50;78) and an intenrtediate section 
(46;74) integrally formed with and joining the 
first and second plurality of link ends (48,50; 
76,78), wherein the polymeric material com- io 
prising the module (12;14) is in a sandwich lay- 
er construction having the first polymeric skin 
material (44;72) supported on the second core 
polymeric material (42;70). 

15 

21. Method according to claim 20 including providing 
the first polymeric material (44;72) having an addi- 
tive material incorporated therein. 

22. Method according to claim 21 including providing a 20 
first concentration of the additive material in the first 
polymeric material (44;72) being greater than a sec- 
ond concentration of the additive material in the 
second polymeric material (42;70). 

25 

23. Method according to claim 22 including providing 
the first concentration of the additive material in an 
amount of about 0.15% to about 10.5%, by weight. 



a) providing a molding apparatus (10); 

b) providing a first mold (1 02) with a cavity con- 
figured to the shape of a core (104) of the mod- 
ule (100 being produced; 

c) injecting a first quantity of a first polymeric 
material from the molding apparatus (1 0) into 
the first mold (1 02) to provide the core (1 04); 

d) positioning the core (104) in a second mold 
(118) with an annulus space (122) provided 
about substantially the entire periphery of the 
core (104); 

e) injecting a second quantity of a second pol- 
ymeric material from the molding apparatus 
(10) into the second mold (1 1 8) to provide a skin 
(127) on the first polymeric material supported 
on substantially the entire periphery of the core 
(104); and 

f) removing the molded module (100) from the 
second mold (118), the module (100) compris- 
ing a first plurality of link ends (128). a second 
plurality of link ends (128) and an intermediate 
section integrally formed with and joining the 
first and second plurality of link ends (128). and 
wherein the polymeric material comprising the 
module (100) in a sandwich layer construction 
having the second polymeric skin material 
(127) supported on the first core polymeric ma- 
terial (104). 



24. Method according to one of claims 21 to 23 includ- 
ing selecting the additive material from the group 
consisting of an antimicrobial material, an electrical 
conductivity material, a flame retardant and a pig- 
ment. 

25. Method according to claim 24 including selecting 
the antimicrobial material from the group consisting 
of compounds based on Mg-^2 ca+2, 2n+2, Ag+2, 
Cu-»-2, AI+3, their oxides and hydroxides, zinc py- 
rithione, imidazole, and mixtures thereof. 

26. Method according to one of claims 20 to 25 Includ- 
ing selecting the module (12;14) from the group of 
flat top modules (12), radius modules (14), flush grid 
modules, raised rib modules, and flight modules. 

27. Method according to one of claims 20 to 26 includ- 
ing providing a short timed interval between inject- 
ing the first polymeric material and the second pol- 
ymeric material into the mold. 

28. Method according to one of claims 20 to 27 includ- 
ing providing the second polymeric material as a re- 
cycled material. 

29. Method for providing a module (100) for a modular 
conveyor belt, comprising the step of: 



30 30. Method according to claim 29 including providing 
the core (1 04) having at least two spaced apart tabs 
(120A,1 20B) received in indentations in the second 
mold (118) for positioning the core (42;70;104) 
therein with the annulus provided substantially 

35 about its periphery. 

31. Method according to claim 29 or 30 including pro- 
viding the first mold (102) having extensions 
(112,114) extending into the core (1 04) and through 

^ a thickness of each link end (1 28) to an Interior po- 
sition of the link end (128). 

32. Method according to one of claims 29 to 31 includ- 
ing providing the second polymeric material (127) 

^5 having an additive material Incorporated therein. 

33. Method according to claim 32 including providing a 
first concentration of the additive material in the sec- 
ond polymeric material (127) being greater than a 

^ second concentration of the additive material In the 
first polymeric material (104). 

34. Method according to claim 32 or 33 including se- 
lecting the additive material from the group consist- 

55 ing of an antimicrobial material, an electrical con- 
ductivity material, a flame retardant and a pigment. 

35. Method according to claim 34 including selecting 
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the antimicrobial material from the group consisting 
of compounds based on Mg+2, Ca+2 Zn+2, Ag-^^^ 
their oxides and hydroxides, zinc py- 
rithione, Imidazole, and mixtures thereof. 

5 

36. Method according to one of claim 33 to 35 including 
providing the first concentration of the additive ma- 
terial in an amount of about 0.15% to about 10.5%, 
by weight. 

10 

37. Method according to one of claims 29 to 36 includ- 
ing selecting the module (1 00) from the group of flat 
top modules (100), radius modules, flush grid mod- 
ules, raised rib modules, and flight modules. 

75 

38. Method according to one of claims 29 to 37 includ- 
ing providing the first polymeric material as a recy- 
cled material. 

20 
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